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METHOD AND DEVICE FOR BATTERIES • 
TECHNICAL FIELD 

The present invention relates to a method and device for treatment, in the form of re- 
generation, of accumulators having at least one cell, preferably lead batteries, in which a 
varying direct voltage from a charging unit, is applied in intermittent current supply 
periods which are interrupted by current free pauses, the direct voltage being suflBdent 
to generate gas in the accumulator. 

THE TECHNICAL STANDPOINT 

In a charged lead accumulator, i.e. a lead battery, the active substance in the po^ve 
electrodes consists of lead superoxide, Pb02, and of porous metallic lead in the negative 
electrodes. When the battery is discharged, these active substances are converted to lead 
sulphate, PbS04, sulphate ions being taken from the electrolyte, which is sulphuric add. 
In prindple the process is the reversed at charging. Conventionally, when being re- 
charged by a continuous direct current, lead accumulators have, however, a limited abil-. 
ity of being recharged. The reason for this is not completely investigated, but it is sup- 
posed that influence is made by factors such as the products of discharge having a lim- 
ited solubility in the electrolyte, it being considered that difiEiision of the divalent lead 
ions constitutes the limiting factor both at dischar^g and recharging. Furthermore, 
lead sulphate is a very poor conductor of electridty. All these drcumstances often result 
in problems in connection with the charging of lead batteries, which i.a. risks bring de- 
stroyed by inactive layers of lead sulphate which hinders the charging or decreases the 
capadty, and which eventually makes the battery useless. In addition, there are prob- 
lems in the form of diflFerent densities before and after the charging, which leads to the 
formation of sludge and to a decreased strength. 

In WO 94/28610, there is presented a solution to the above problems in connection with 
the char^g of accumulators, espedally lead batteries. According to this document, 
lead batteries may thus be charged by lugh current levels with a good result and 
without a noticeable increase in temperature, when a direct voltage is bdng applied on 
the battery in internuttent current supply periods, interrupted by pauses in which no cur- 
rent is supplied, which periods are between about 0.5 seconds and about 10 seconds. 
The battery may be charged from a discharged state, in which case the current supply 
intervals and the pause intervals are of approximately the same length, preferably be- 
tween 0.5 and 1.5 seconds, one exanq)le presenting a current strength of 90 A being 
used, but it may also be maintenance charged by current supply periods of 0.5 seconds 
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at the most, the intervals there between being longer, e.g. 10 seconds or more, at lower . 
current levels. The process is especially directed towards a fest process for charging. 

One problem with the technique v^ch is described in WO 94/28610 is that the method 
5 not is adapted to every single battery which is to be recharged. Neither is it possible to 
control the charging process, other than by setting base parameters for every charg^g 
that is done, in which setting there is made a choice as to whether the process is to con- 
stitute a charging of a discharged battery, or a maintenance charging of a non dis- 
charged battery. Neither is the method adjustable in consideration to experiences from 
10 chargings which have been previously performed, not is it directed upon regeneration. 

In US 1,743,594 there is described another, older method of charging batteries in the 
shortest possible time, which accordingly does not aim at performing a regeneration of 
the battery. Thereby, the char^g takes place by pulses of up to 100 A current strength 
1 5 during periods of 1 .5-2 seconds, with pauses of the same length them between. 

In US 3,963,976 th^e is described yet another method for charging batteries, which is 
not adapted to performing a regeneration of the same. The object of the method is to 
achieve a mixing through of the electrolyte by the circulation which takes place in con- 

20 nection with the formation of gas. In the document, it is stated that current strengths of 
up to 1500 A may be used, but at the same time it is warned that pulse periods of greater 
length may be harmfiil. It is in this connection stated that the pulse period may be 0.5-50 
nulliseconds, whereby the peak of the current strmgth only lasts about one millisecond. 
Furthermore, it is stated that the pulses should be generated at the same time as a con- 

25 stant charging takes place, it bdng recommended that the pulse treatment takes place at 
the end of the char^g, i.e. vAien the battery is almost fiilly charged. 

In WO 96/17426 there is described a system for charging of lead batteries, in which 
weak current pulses are used, mfaced with extremely short current supply pulses, "cur- 
30 rent spikes", of relatively low current strengths. When the cell voltage reaches a level 
when generation of gas commences, the charging shifts to a constant voltage charging 
until the battery is fuUy charged. The controlling of the device makes use of a micro 
processor and is based upon measurements of the cell voltage and the internal resis- 
tance. 

35 

One problem wluch is not solved by any of the just mentioned methods is how to per- 
form a regeneration of worn batteries in a way that can be optimised and controlled for 
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each given battery. Instead, the mentioned methods aims at achieving a fast and opti- 
mised charging or maintenance charging of more conventional type. 

DESCRIPTION OF THE INVENTION 
5 One object of the present invention is accordingly to oflFer a method for treatment, in the 
fonn of regeneration, of accumulators, the treatment process being controlled, in terms 
of current supply period, pauses and current strength, based on given input data. As in- 
put data, there is thereby used process data which are registered cell by ceU during the 
treatment process, preferably at least the temperature and the conductivity of the elec- 

10 trolyte in the accumulator. Additional input data for the controlling of the treatment pro- 
cess are general data for the accumulator/battery, which general data are bdng fed in at 
the start of the treatment process. The controlling of the treatment process is preferably 
performed automaticafly, by hardware and software which is adapted for the process, 
preferably by use of a microcomputer or the like. For the controlling there may also be 

15 used process data from earlier treatment processes, such earlier process data constituting 
experience data which is used in order to optimise the treatment process taking place. 

A basic object of the method and de\dce according to the invention, is to achieve a re- 
20 generation of batteries which is non destructive to the battery. The treatment process 
should moreover be adaptable and controllable for every single battery. 

Accordingly, there is according to the invention introduced a method for treatment of 
accumulators according to claim 1. 

25 

By the ability to absorb current/the conductivity being determined for at least one cell in 
the battery during the treatment process, the treatment process can be controlled by aid 
of a control unit, preferably e.g. a microcomputer, based on measured process data, 
preferably at least in the form of measured temperature and conductivity. The measur- 

30 ing of process data and the controlling based on these process data may be performed 
individually for all or essentially all cells in the accumulator. An alternative, preferred 
form of surveillance is to measure the total current which nins to the accumulator during 
the current supply period. This is done by surveillance of the mean value of temperature 
and conductivity, during a number of current supply periods, e.g. ten periods. When the 

35 mean value of the subsequent current supply periods remains in the main constant, e.g. 
within a limit of typically about 5%, for a longer period, e.g. about 1000 current supply 
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periods, this means that maximuni/optinium regeneration is achieved with the parame- 
ters as set. 

At the treatment process, a direct voltage is applied, usually a half-wave rectified alter- 
5 nating voltage fi-om a common charging unit, in intermittent current supply periods, 
interrupted by current fi*ee pauses, which current supply periods have a duration of be- 
tween 0.01 and 10 seconds, preferably between 0.01 and 0.4 seconds, and even more 
preferred between 0.1 and 0.5 seconds. Most preferred, a lowermost limit for the length 
of the current supply periods is 0.1 seconds, preferably 0.15 seconds, and an uppermost 

10 limit is 0.5 seconds, preferably 0.4 seconds and even more prefared 0.25 seconds. It has 
been shown in experimental tests that a very advantageous current supply period is 0. 18 
seconds. At the treatment, it is suitable to make the time periods for current supply and 
pause of unequal length, whereby the pauses are longer than the current supply periods, 
the pauses typically having a length of 1-20 seconds, preferably 1-10 seconds and even 

15 more preferred 1-5 seconds, typically about 3 seconds, it however being possible to vary 
them individually by controlling the process according to the present invention. The 
shortest pauses within the ranges are used in connection with the shortest current supply 
within the ranges, and vice versa. Thanks to the pauses being considerably longer than 
the current supply periods, there is also attained the advantage that the accumulator 

20 doesn't get to warm during the treatment. The current strength used in the current sup- 
ply periods is 80-300 A or ev«i more preferred up to 1000 A, at least in the case of so 
called traction batteries, the highest values being related to the accumulator being in a 
relatively good shape, and the lowest values to the same being in a bad shape. Most 
preferably, current strengths of at least 1 10 A, preferably at least 200 A and even more 

25 preferred at least 250 A, are used for these kind of traction batteries. For smaller batter- 
ies, e.g. batteries for passenger cars, there is on the contrary used lower current 
strengths, normally below 150 A, preferably below 1 10 A, but not lower than 80 A. 

When the regeneration process according to the invention is commenced, the accumula- 
30 tor should not be entirely discharged but not fully charged either. Instead, it should 

suitably be partially charged, e.g. about half-way charged. Maintenance charging should 
be performed by constant, i.e. continuous charging. 

At the treatment process according to the invention, contaminants in the form of sul- 
35 phate crystals on the electrodes, which contaminants have been built up during dis- 
charge^ are removed. By the very short current periods, of only some tenths of a second, 
with a high current, which are mixed with pauses of considerably greater length, there is 
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achieved an explode- or chock-like effect, whereby the crystals present in the battery 
add are disintegrated, and pure lead is separated, which is returned to the electrodes (the 
lead plates) at the recharging of the battery. In order to achieve an optimum eflFect, each 
cell in the accumulator should reach a voltage of at least 2,5 V during the current supply 
5 periods, which is assured by the above mentioned current strengths and pulse times. 
Thereby, the energy supply during the current supply periods is higher than for the 
known methods, the object of which is only charging and not regeneration, but seen as a 
total, the energy supply is relatively low, thanks to the relatively long pauses. As a total, 
pulsing at 300 A e.g., corresponds to a charging current of about 20 A. 

10 

According to the invention, the treatment process is performed as a regeneration proc- 
ess, wha-eby a certain, but normally not complete, charging of the accumulator takes 
place at the same time as the regeneration, as a side effect of the treatment. After the 
regeneration, there is suitably performed a discharge of the accumulator, followed by a 

15 charging. This charging too may be performed by aid of a method which corresponds to 
the method according to the invention, the process however being controlled in a way 
which is optimal for the char^g. It is however preferred that the charging takes place 
mth a constant, i.e. continuous, current supply after the regeneration. According to an 
especially preferred embodiment, the treatment process is performed in a number of 

20 cycles, preferably 5*30, and even more preferred 5-20 cycles for traction batteries. In 
this case, each cycle consists of a regeneration part, typically having current supply pe- 
riods of about 0.18 seconds, and pauses of about 3 seconds, and a charging part with 
standard charging, i.e. with continuous current supply of typically 2,34 V. Thereby, 
each regeneration part lasts for 2-8 hours, preferably 2-6 hours and most preferred about 

25 6 hours, the constant charging parts lasting for 0.5-2 hours, preferably about 1 hour. 
\l^out binding the invention to a certain theory, it is thereby considered that the con- 
stant charging acts in the form of a formatting of the electrode surfaces, in a way that 
corresponds to what takes place at the charging of an entirely new battery. Hereby, a 
maximum surface with an amorphous structure is achieved on the electrodes. It is real- 

30 ised that the treatment process for the regeneration is relatively long, and it is moreover 
not an object per se that the process should be shortened in relation to known processes 
for the char^g of batteries. Typically, the treatment time according to the invention is 
at least 12 hours long, preferably at least 24 hours long, even more preferred 48 hours 
long and up to several days long. As an alternative, regeneration and charging may be 

35 performed at the same time by the method according to the invention, during total 
treatment times of the same length. 
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According to one aspect of the invention, process data is registered continuously during 
the entire or essentially the entire treatment process, the controlling of the treatment 
process too being performed continuously. Preferably, the pulse length/current supply 
periods, the pauses and optionally the current strength are arranged to be adjusted/con- 
5 trolled dynamically during the course of the treatment process. A control unit is used at 
the dynamic adjusting/controlling, preferably a mic^o-controUer, which makes use of a 
table of experience values, which is stored in its memory, in order to adapt current sup- 
ply and pause lengths in the regeneration part of the treatment process. The maximum 
amplitude of the current supply periods may also be limited, with consideration to gen- 
10 eral data for the accumulator. Thereby, the amplitude should not exceed the maximum 
allowed charging current for the accumulator. The controlling takes place entirely by 
aid of the micro-controller, which controls e.g. a triac etc., partially via a D/A-converter. 

According to another aspect of the invention, the registering of process data takes place 
1 5 during a predetemuned time period of the entire treatment time, preferably during start- 
up of the treatment. During the start-up t>f the treatment, there is also an opportunity to 
detect cells in the accumulator \^ch are damaged, which damaged cells behave in a 
non normal way, e.g. by exhibiting very high voltages at the treatment. 

20 According to yet another aspect of the invention, process data, at least in the form of 
temperature and conductivity, is registered by sensors adapted therefore. This may be 
performed by the accumulator being opened, so that the sensor may be introduced down 
into the electrolyte in each cell where process data is to be registered. As an alternative, 
the measuring/re^stering may take place from the outside, by external registering of 

25 temperature and conductivity, e.g. by inductive measuring. The cells of the accumulator 
may thereby be provided with stationary sensors, which inductively communicates 
through the battery housing by e.g. RFID technique. 

The temperature sensors may be standard analogous temperature transmitters which are, 
30 e.g., connected to PTIOO input in the electronics. Of course, digital transmitters are con- 
ceivable too. The measurement of conductivity preferably takes place by two electrodes, 
preferably of platinum, and therefore adapted electronics which measures the conductiv- 
ity of the electrolyte during the pauses in the treatment process. Other sensors, adapted 
to the purpose, may be used too. 

35 

According to yet another aspect of the invention, the general data for the battery, which 
are used as input data for controlling of the treatment process, are constituted by any, 
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some or all input data in the group consisting of name of the customer, date, battery 
manufacturer, type number for the battery, type values for the battery, year of manufac- 
ture, time of the first operational use of the battery, time between each previously per- 
formed treatment, type of vehicle in which the battery is used and data registered in pre- 
5 vious treatments, e.g. cell voltage and elearolyte density. These general data, or at least 
a main pat of them, may be stored in a data storing unit attached to the battery, e.g. a 
chips, a bar code, or in a data bank in the device for the treatment, or similar. 

According to yet another aspect of the invention, the treatment of a certain batteiy is 
10 perfonned when the conductivity which is determined at a certain cell voltage for this 
specific battery has reached a predetermined critical value. 

According to another aspect of the invention, several devices for treatment of accumula- 
tors may share the same old process data fi*om previous treatment sessions, by being 

1 5 conneaed to each other in a network. Hereby, a single server, in the network, may con- 
tain a database which is common for th& devices, having experience values fi*om previ- 
ous treatment processes. Thus, there may be used experiences/process data fi-om previ- 
ous treatments of batteries of the same or similar type in other treatment devices which 
also are connected to the network, for controlling the treatment of a certain battery in a 

20 first treatment device, which is connected to the network. The control units of the batter- 
ies may be connected to the networic by GSM and/or local radio/telemetric communica- 
tion systems, such as dect, blue tooth etc., or corresponding systems. By the network 
and the common server, it is also possible to remotely survey the devices and to upgrade 
the software of their control units. 

25 

Since every accumulator behaves individually, which strongly depends on its history, 
i.e. the treatment and environmental influence which it has been exposed to, the optimal 
treatment method for diflferent accumulators varies. By putting together a database, ac- 
cording to the above, which contains essential parameters for each treated accumulator, 

30 before, during and after previously performed regenerations in combination with the 
type of the accumulator, there may be put together an algorithm (c.g. in the form of an 
equation or matrix), in order to achieve the best possible treatment process for each new 
treatment of an accumulator. From a commercial point of view, it may thereby be of 
extra importance to be able to predict the expected treatment time. Such a database may 

35 be built by combining the data which has been collected fi-om the greatest possible 

number of regenerating machines. This may be done by these data being manually com- 
bined and distributed, which however is practically diflScult why the best solution is to 
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connect the machines in a network, permanently or temporarily. Thereby, there may be 
used a classic Server-Client network (LAN), or the Internet, in order to in a simple way 
achieve a global network. 



5 DESCRIPTION OF THE FIGURE 

In the following, a device according to the invention, for the performance of the method 
according to the invention, will be described, while referring to Fig. 1, which is a block 
diagram. 



10 The auto monitor control is achieved by a control unit 110, for example a suitably pro- 
grammed microprocessor and its surrounding drcuits, which controls a switch means , 
such as a contaaor 120. This is breaking and closing a feed path for electrical energy, 
which is supplied by a voltage source 130, e.g. the common electricity supply network. 
The voltage is transformed into a desired value by means of a transformer 140, where 

15 after it is supplied to a rectifier 150. Thereafter, the rectified voltage is supplied to the 
battery 160, as a treatment voltage. 

A limitation circuit 170 acts as an auto monitor control of current and temperature. If 
the feed current or the battery temperature, which are surveyed by the temperature and 
20 conductivity surveillance 200, becomes too high, the rectifier 1 50, and thereby the feed 
to the battery 160, is deactivated. 



The control unit 110 controls the contactor 120 based on registered process data, which 
process data are registered by means of the temperature and conductivity surveillance 
25 200 and a voltage surveillance drcuit 1 80. The control unit 110 also makes use of gen- 
eral data for the specific battery, for the control, as well as older process data and gen- 
eral data, which are available to the control unit ^^a a network connection. Moreover, 
the control unit 110 controls a discharge circuit 190, by which the battery can be dis- 
diarged at a predetermined current. 

30 

The invention is not limited by the above described embodiments, but may be varied 
within the scope of the claims. The device and method according to the invention is e.g. 
also suitable for other types of accumidators than lead batteries, e.g. nickel-cadmium 
and nickel-iron accumulators. 



35 
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CLAIMS 

1 . Method for treatment, in the form of regeneration, of accumulators having at 
least one cell, preferably lead batteries, in which a varying direct voltage from a 
charging unit is applied in intermittent current supply periods, which are inter- 
rupted by current free pauses, the direct voltage being sufBdent to generate gas 
in the accumulator, characterised in that process data, for at least one 
cell in the accumulator, is registered during the treatment process, wWch process 
data is used in order to control the treatment process. 

2. Method according to claim 1, characterised in that a conductivity in an 
electrolyte in the cell, and/or a temperature in the electrolyte in the cell consti- 
tutes said process data. 

15 3. Method according to claim 1 or 2, characterised in that sensors for said 
process data are introduced down into the electrolyte in each cell where process 
data is to be registered. 

4. Method accordingto any of thepreceding claims, characterised in that 
20 what is controlled during the treatment process is a length of said current supply 

periods, which may be between 0.01 and 10 seconds, preferably at least 0.1 sec- 
onds, even more preferred at least 0.15 seconds and 0.5 seconds at the most, 
preferably 0.4 seconds at the most and even more preferred 0.25 seconds at the 
most, a length of said pauses, which may be between 1-20 seconds, preferably 1- 
25 10 seconds and even more preferred 1-5 seconds, typically about 3 seconds, the 

current supply periods preferably being considerably shorter than the pauses. 

5. Method according to any of the preceding claims, c h a r a c t e r i s e d in that 
a current is applied during the current supply periods, which current is strong 

30 enough in order for each cell in the accumulator to reach a voltage of at least 2.5 

V during the current supply periods. 

6. Method according to any of the preceding claims, characterised in that 
a current level during said current supply periods amounts to between 80 and 

35 1 000 A, preferably at least 1 1 0 A, preferably at least 200 A and even more pre- 

ferred at least 250 A, but 1000 A at the most. 
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7. Method according to any of claims 1*5, characterised in that a current 
level during said current supply periods is between 80 and 1000 A, preferably 
ISO A at the most and even more preferred 1 10 A at the most. 

8. Method according to any of the preceding claims, characterised in that 
the treatment process is performed in a number of cycles, preferably 5-30 and 
even more preferred 5-20 cycles, each cycle consisting of a regeneration part of 
2-8 hours, preferably 2-6 hours and most preferred about 6 hours, and a charge 
part, preferably using standard charging, i.e. using a continuous current supply, 
during 0.5-2 ours, preferably about 1 hour. 

9. Method according to any of the preceding claims, characterised in that 
ssud re^stering of process data and said controlling, is continuously performed 
during the entire or essentially the entire treatment process. 

10. Method according to any of claims 1-8, characterised in that said regis- 
tering of process data is performed during a predetermined time period of the en- 
tire treatment period, preferably during start up of the treatment. 

1 1. Method according to any of the preceding claims, characterised in that 
said registering of process data and controlling based on this process data, is in- 
dividually performed for all or essentially all ceUs in the accumulator. 

12. Method according to any of the preceding claims, characterised in that 
the total current runmng to the accumulator during the current supply periods is 
registered, preferably by surveying of a mean value for said process data for a 
small number of current supply periods, optimal control, and thereby optimal 
treatment, thereafter being ensured when the mean value of the succeeding cur- 
rent supply periods, during a longer period, remains in the main constant. 

13. Method according to any of the preceding claims, characterised in that 
general data, for each individual accumulator, is used for the controlling of the 
treatment process, which general data preferably is chosen from the group con- 
sisting of name of the customer, date, accumulator manufacturer, type number 
for the accumulator, type values for the accumulator, year of manufacture, time 
of the first operational use of the accumulator, time between previously per- 
formed treatments, type of device in which the accumulator is used, and which 
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general data preferably is registered automatically at start up of the treatment 
process. 

14. Method according to claim 13, characterised in that older general data 
5 and process data too, for other accumulators and/or for previous treatments of 

the specific accumulator, are used for the controlling of the treatment process. 

15. Method according to claim 14, characterised in that access to said older 
general data and older process data is ensured by connection to a network having 

10 a common database for these data for difibrent devices for the treatment of ac- 

cumulators. 

16. Method according to claim 15, characterised in that said network also 
is arranged to be used for the surveillance of the treatment process and/or for the 

1 5 upgrading of software for the treatment process. 



17. Device for treatment, in the form of regeneration, of accumulators having at 
least one cell, preferably lead batteries, wMch device comprises a transformer 
having a primaiy coil adapted to be connected to the electricity supply network, 

20 a secondary coil, a rectifier connected to the secondary coil, a positive and a 

negative cable clip, adapted to be connected to an accumulator which is to be 
treated, and an automatic actuator connected to the primary coil for intermittent 
connecting and disconnecting of the electricity supply network with short cur- 
rent supply periods interrupted by current fi-ee pauses, characterised in 

25 means for registering/measuring of process data, at least in one cell of the accu- 

mulator, and means for controlling the treatment process based on this process 
data. 



18. DeAdce according to claim 17, characterised in that sensors for re^ster- 
30 ing/measuring a conductivity in an electrolyte in the cell, constitutes said means 

for registering/measuring process data, and/or sensors for registering/measuring 
a temperature in the electrolyte in the cell, said registering/measuring preferably 
being arranged to be performed by opening of the accumulator and applying said 
sensors. 

35 

19. Device according to any of claims 17-18, characterised in that said 
means for registering/measuring process data are arranged to individually regis- 



wo 00/77911 



PCT/SEOO/01049 



12 

ter/measure process data in all or essentially all cells of the accumulator, the 
treatment process preferably being arranged to be individually controUed in 
these ceUs, based on the process data for each cell. 

20. Device according to any of claims 17-19, characterised in that said 
means for controlling the treatment process comprises a control unit, preferably 
a microcomputer, and means for dynamically, during the treatment process, al- 
tering the length of said current supply periods to between 0.01 and 10 seconds, 
preferably at least 0. 1 seconds, even more preferred at least 0.15 seconds and 0.5 
seconds at the most, preferably 0.4 seconds at the most and even more preferred 
0.25 seconds at the most, a length of said pauses, which may be between 1-20 
seconds, preferably 1-10 seconds and even more preferred 1-5 seconds, typically 
about 3 seconds, the current supply periods preferably being considerably 
shorter than the pauses, and optionally, the current level used. 

21. Device according to any of claims 17-20, characterised in that the de- 
vice is arranged to yield a current during said current supply periods, which cur- 
rent is strong enough in order for each cell in the accumulator to be brought to 
reach a voltage of at least 2.5 V during the current supply periods. 

22. Device according to any of claims 17-21, characterised in that the de- 
vice is arranged to yield a current level during said current supply periods, which 
current level may amount to between 80 and 1000 A, preferably at least 1 10 A, 
preferably at least 200 A and even more preferred at least 250 A, but 1000 A at 
the most. 

23. Device according to any of cldms 17-21, characterised in that the de- 
vice is arranged to yield a current level during said current supply periods, which 
current level may amount to between 80 and 1000 A, preferably 150 A at the 
most and even more preferred 1 10 A at the most, 

24. Device according to any of claims 17-23, characterised in means for 
the, preferably automatic, registering/feeding in of general data, for each indi- 
vidual accumulator, which general data preferably is chosen from the group con- 
sisting of name of the customer, date^ accumulator manufacturer, type number 
for the accumulator, type values for the accumulator, year of manu&cture, time 
of the first operational use of the accumulator, time between previously per- 
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formed treatments, type of device in which the accumulator is used. 

25. Device according to claim 24, characterised in that said device com- 
prises means for connecting it to a database, preferably via a network, for use of 
S older general data and process data for previous treatment processes, for other 

accumulators and/or for previous treatments of the specific accumulator, in the 
controlling of the treatment process. 



26. 

10 



Device according to claim 25, characterised in that said network also is 
arranged to be used for the surveillance of the treatment process and/or for the 
upgrading of software for the treatment process. 
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AMENDED CLAIMS 
[received by the International Bureau on 10 November 2000 (10.1 1.00); 
original claims 1-26 amended (5 pages)] 

Method for treatment of accumulators having at least one cell, preferably lead 
batteries, in which a varying direct current from a charging imit is applied in in- 
termittent current supply periods, which are interrupted by current free pauses, 
the direct oirrent being sufficient to generate gas in the accumulator, 
characterised in that said treatment constitutes a regeneration process, 
wherein said current supply periods have a length of between 0.01 and 0.5 sec- 
onds, a current level during said current supply periods amoimting to between 80 
and 1000 A, said pauses have a length of 1-20 seconds, and wherein process 
data, for at least one cell in the accumulator, is registered during the treatment 
process, which process data is used in order to control the treatment process. 

Method according to claim 1, characterised in that a conductivity in an 
electrolyte in the cell, and/or a temperature in the electrolyte in the cell consti- 
tutes said process data. 

Method according to claim 1 or 2, characterised in that sensors for said 
process data are introduced down into the electrolyte in each cell where process 
data is to be registered. 

Method according to any of the preceding claims, characterised in that 
what is controlled during the treatment process is a length of said current supply 
periods, which may be between 0.01 and 0,5 seconds, preferably at least 0.1 sec- 
onds, even more preferred at least 0.15 seconds and 0.4 seconds at the most, 
preferably 0.25 seconds at the most, a length of said pauses, which may be be- 
tween 1-20 seconds, preferably 1-10 seconds and even more preferred 1-5 sec- 
onds, typically about 3 seconds, the current supply periods preferably being con- 
siderably shorter than the pauses. 

Method according to any of the preceding claims, characterised in that 
a current is applied during the current supply periods, which current is strong 
enough in order for each cell in the accumulator to reach a voltage of at least 2.5 
V during the current supply periods. 

Method according to any of the preceding claims, characterised in that 
said current level dtzring said current supply periods amounts to at least 1 10 A, 
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preferably at least 200 A and even more preferred at least 250 A, but 1000 A at 
the most 

7. Method according to any of claims 1-5, characterised in that a current 
level during said current supply periods is 150 A at the most, preferably 1 10 A at 
the most 

8. Method according to any of the preceding claims, characterised in that 
the treatment process is performed in a number of cycles, preferably 5-30 and 
even more preferred 5-20 cycles, each cycle consisting of a regeneration part of 
2-8 hours, preferably 2-6 hours and most preferred about 6 hours, and a charge 
part, preferably using standard charging, i.e. using a continuous current supply, 
during 0.5-2 hours, preferably about 1 hour. 

9. Method according to any of the preceding claims, characterised in that 
said registering of process data and said controlling, is continuously performed 
during the entire or essentially the entire treatment process. 

10. Method according to any of claims 1-8, characterised in that said regis- 
tering of process data is performed during a predetermined time period of the en- 
tire treatment period, preferably during start up of the treatment. 

1 1. Method according to any of the preceding claims, characterised in that 
said registering of process data and controlling based on this process data, is in- 
dividually performed for all or essentially all cells in the accumulator. 

12. Method according to any of the preceding claims, characterised in that 
the total current running to the accimiulator diiring the current supply periods is 
registered, preferably by surveying of a mean value for said process data for a 
small mmiber of current supply periods, optimal control, and thereby optimal 
treatment, thereafter being ensured when the mean value of the succeeding cur- 
rent supply periods, remains in the main constant 

13. Method according to any of the preceding claims, characterised in that 
general data, for each individual accumulator, is used for the controlling of &e 
treatment process, which general data preferably is chosen from the group con- 
sisting of name of the customer, date, accumiilator manufacturer, type number 



AMENDED SHEET (ARTICLE 19) 



wo 00/77911 



16 



PCT/SEOO/01049 



for the accumulator, type values for the accumulator, year of manufacture, time 
of the first operational use of the accumulator, time between previously per- 
formed treatments, type of device in which the accimiidator is used, and which 
general data preferably is registered automatically at start up of the treatment 
process. 

14. Method according to claim 13, characterised in that older general data 
and process data too, for other accumulators and/or for previous treatments of 
the specific accumulator, are used for the controlling of the treatment process. 

15. Method according to claim 14, characterised in that access to said older 
general data and older process data is ensured by connection to a network having 
a common database for these data for different devices for the treatment of ac- 
cumulators. 

16. Method according to claim 15, characterised in that said network also 
is arranged to be used for the surveillance of the treatment process and/or for the 
upgrading of software for the treatment process. 

17. Device for treatment of accumulators having at least one cell, preferably lead 
batteries, which device comprises a transformer having a primary coil adapted to 
be connected to the electricity supply network, a secondary coil, a rectifier con- 
nected to the secondary coil, a positive and a negative cable clip, adapted to be 
cormected to an accumulator which is to be treated, and an automatic actuator 
coimected to the primary coil for intermittent coimecting and disconnecting of 
the electricity supply networic with short current supply periods interrupted by 
current fiee pauses, characterised in that said device constitutes a de- 
vice for a regeneration process, the device being arranged to conduct said cur- 
rent supply periods with a length of between 0.01 and 0.5 seconds, a current 
level during said current supply periods being arranged to amount to between 80 
and 1000 A, and to conduct said pauses with a length of 1-20 seconds, and in 
that the device also comprises means for registering/measuring of process data, 
at least in one cell of the accumulator, and means for controlling the treatmmt 
process based on this process data. 

18. Device according to claim 17, characterised in that sensors for register- 
ing/measuring a conductivity in an electrolyte in the cell, constitutes said means 
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for registering/measuring process data, and/or sensors for registmng/measuring 
a temperature in the electrolyte in the cell, said registering/measuring preferably 
being arranged to be perfonned by opening of the accumulator and applying said 
sensors. 

19. Device according to any of claims 17-18, characterised in that said 
means for registering/measuring process data are arranged to individually regis- 
ter/measure process data in all or essentially all cells of the accumulator, the 
treatment process preferably being arranged to be individually controlled in 
these cells, based on the process data for each cell. 

20. Device according to any of claims 17-19, characterised in that said 
m^ns for controlling the treatment process comprises a control unit, preferably 
a microcomputer, and means for dynamically, diiring the treatment process, al- 
tering the length of said current supply periods to between 0.01 and 0.5 seconds, 
preferably at least 0.1 seconds, even more preferred at least 0.15 seconds and 0.4 
seconds at the most, preferably 0.25 seconds at the most, a length of said pauses, 
which may be between 1-20 seconds, preferably 1-10 seconds and even more 
preferred 1-5 seconds, typically about 3 seconds, the current supply periods 
preferably being considerably shorter than the pauses, and optionally, the current 
level used. 

21. Device according to any of claims 17-20, characterised in that the de- 
vice is arranged to yield a current during said current supply periods, which cur- 
rent is strong enough in order for each cell in the accumulator to be brought to 
reach a voltage of at least 2.5 V during the current supply periods. 

22. Device according to any of claims 17-21, characterised in that the cur- 
rent level during said current supply periods is at least 1 10 A, preferably at least 
200 A and even more preferred at least 250 A, but 1000 A at the most 

23. Device according to any of claims 17-21, characterised in that the cur- 
rent level during said current supply periods is 150 A at the most, preferably 1 10 
A at the most 

24. Device according to any of claims 17-23, characterised in means for 
the, preferably automatic, registering/feeding in of general data, for each indi- 
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vidual accumulator, which general data preferably is chosen fix>m the group con- 
sisting of name of the customer, date, accumulator manufacture, type nimiber 
for the accumulator, type values for the accumulator, year of manufacture, time 
of the first operational use of the accumulator, time between previously per- 
S formed treatmrats, type of device in which the accumulator is used. 

25. Device according to claim 24, characterised in that said device com- 
prises means for connecting it to a database, preferably via a network, for use of 
older general data and process data for previous treatment processes, for other 

10 accvnnulators and/or for previous treatments of the specific accumulator, in the 

controlling of the treatment process. 

26. Device according to claim 25, characterised in that said network also is 
arranged to be used for the smveillance of the treatment process and/or for the 

1 5 upgrading of software for the treatment process. 
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METOD OCH ANORDNING FOR BATTERIER 
TEKNISKT OMRADE 

Fdreliggande uppfinning avser en metod och anordning for behandling, i form av 
5 regenerering, av ackumulatorer med minst en cell, ^retradesvis blybatterier, varvid en 
varierande likspanning fran ett laddaggregat palagges i intermittenta stromlednings- 
perioder, avbrutna av pauser utan strom, vilken likspanning ar tillracklig for att 
gasbildning skall uppsta i ackumulatom. 

10 TEKNIKENS STANDPUNKT 

I en laddad blyackumiilator, dvs ett blybatteri, bestar den verksamma substansen i de 
positiva elektrodema av blysuperoxid, Pb02, och i de negativa elektrodema av porost 
metalliskt bly. Vid urladdning av ackumulatom forvandlas dessa verksamma substanser 
till blysulfat, PbS04, varvid sulfatjoner hamtas ur elektrolyten, som ar svavelsyra. Vid 

15 laddning ar processen i princip den omvanda. Dock ar blyackumulatorer, konventionellt 
sett, begransat aterappladdningsbara, dk de itemppladdas medelst en kontinuerlig 
likstrom. Anledningen till detta ar ej belt utredd, men det antas att faktorer som att 
urladdningsproduktema ar svarlSsa i elektrolyten inverkar, varvid det anses att de 
tvavarda blyjonemas diffusion utgor begransning bade vid urladdning och laddning. 

20 Vidare ar blysulfat en mycket dalig elektrisk ledare. Allt detta leder till att man ofta har 
problem med laddning av blybatterier, som bl.a. riskerar att bli forst5rda av inaktiva 
skikt av blysulfat som hindrar laddning eller nedsatter kapaciteten och si smaningom 
gor batteriet obrukbart. Dartill kommer problem med olika densitet fore och efter 
laddning, vilket ger upphov till slam och nedsattning av hSllfastheten. 

25 

I WO 94/28610 presenteras en losning till ovanstaende problem i samband med ladd- 
ning av ackumulatorer, sarskilt blybatterier. Enligt skriften kan saledes, utan markbar 
temperaturforhojning, blybatterier laddas med hoga strommar och med mycket gott 
resultat, da en likspanning palagges batteriet i intermittenta stromledningsperioder, 

30 avbmtna av pauser utan strom, vilka perioder uppgar till mellan imgefar 0,5 sekunder 
och imgefar 10 sekunder. Batteriet kan uppladdas fran urladdat tillstand, varvid 
intervallen for stromledning och pauser ar imgefar lika langa, foretradesvis mellan 0,5 
och 1 ,5 sekunder, varvid ett exempel anger en utnyttjad stromstyrka av 90 A, men det 
kan ocksi underhillsladdas med stromledningsperioder av hogst 0,5 sekunder, och 

35 langre pauser daremellan, t.ex. 10 sekunder eller langre, vid lagre strdmstyikor. 
Processen syflar sarskilt till att uppna en snabb process for laddningen. 
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Ett problem med den teknik som beskrives i WO 94/28610, ar att metoden inte anpassas 
for varje enskilt batteri som skall atemppladdas. Laddningsprocessen gar heller ej att 
styra, amiat an genom att man gor en grundinstallning infor varje laddning som utfores, 
i vilken grundinstallning man valjer om processen skall vara en laddning av ett urladdat 
5 batteri, eller en underhallsladdning av ett icke urladdat batteri. Metoden ar ej heller 
anpassningsbar med hansyn till erfarenheter fran tidigare utforda laddningar, och ar 
vidare ej iniiktad pa regenerering. 

I US 1,743,594 beskrives en annan, aldre metod for laddning av batterier pa kortast 
10 mojliga tid, vilken sMedes ej syflar till att astadkomma n&gon regenerering av batteriet. 
Laddningen ager darvid rum med pidser av upp till 100 A stromstyrka under perioder 
om 1 ,5 - 2 sekunder, med lika langa pauser dem emellan. 

I US 3,963,976 beskrives annu en metod for laddning av batterier, vilken ej ar anpassad 
15 att astadkomma regenerering av desamma. Syftet med metoden ar att uppna en 

genomblandning av elektrolyten genom den cirkulation som uppstar vid gasbildningen. 

I skriften anges stromstyrkor av upp till 1500 A kunna utnyttjas, men samtidigt vamas 

det for att langre pulstider kan vara skadliga. Det anges darvid att pxilstiden kan vara 0,5 

- 50 millisekunder, varvid stromstyikans topp endast varar omkring en millisekund. 
20 Vidare anges det att pulsema skall genereras samtidigt som en konstant laddning ager 

rum, varvid det rekommenderas att pulsbehandlingen f3r aga rum i slutet av laddningen, 

dvs da batteriet ar i det narmaste fulladdat. 

Aven i WO 96/17426 beskrivs ett system for laddning av blybatterier, varvid utnyttjas 
25 svaga strdmpulser uppblandade med extremt korta str5mledningspulser, "stromspikar", 
med relativt laga stromstyrkor. Nar cellspanningen natt en niva da gasbildning piboijas, 
overgar laddningen till konstantspanningsladdning tills batteriet ar fuUt laddat. 
Regleringen av anordningen utnyttjar en mikroprocessor och ar baserad pa matningar av 
cellspanning och inre resistans. 

30 

Ett problem som inte loses av nagon av de nyss namnda metodema ar hur en 
regenerering av nedgangna batterier skall kunna genomforas pa ett satt som kan 
optimeras och styras for varje givet batteri. Istallet syftar de namnda metodema till att 
astadkomma en snabb och optimerad laddning eller imderhallsladdning av mer 
35 konventionell typ. 
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BESKRIVNING AV UPPFINNINGEN 

Ett syfte med foreliggande uppfinning ar saledes att erbjuda en metod for behandling, i 
form av regenerering, av ackumulatorer, varvid behandlingsprocessen, i termer av 
strdmledningsperiod, pauser och strdmstyrka, styres utifran givna indata. Som indata 
5 utnyttjas darvid under behandlingsprocessen, cellvis, registrerade processdata, 

fi)retradesvis atminstone temperatur och konduktivitet, hos elektrolyten i ackumulatom. 
Ytterligare indata for styming av behandlingsprocessen utgdres av albnaima data for 
ackumulatom/batteriet, vilka alhnanna data inmatas vid behandlingsprocessens start. 
Stymingen av behandlingsprocessen uteres foretradesvis automatiserat, medelst for 
10 processen anpassad hard- och mjukvara, foretradesvis med utnyttjande av mikrodator 
eller dylikt. For stymingen kan ocksa utnyttjas processdata fran tidigare 
behandlingsprocesser, varvid sadana aldre processdata utgor erfarenhetsvarden som 
utnyttjas for att optimera den aktuella behandlingsprocessen. 

15 Ett grundlaggande syfle med metoden och anordningen enligt uppfinningen, ar att 
astadkomma en regenerering av batterier som ar oforstorande for batteriet. 
Behandlingsprocessen skall vidare vara anpassningsbar och styrbar for varje enskilt 
batteri. 

20 Saledes presenteras, enligt uppfinningen, en metod for behandling av ackumulatorer 
enligt patentkrav 1. 

Gehom att strdmupptagningsformagan/konduktiviteten faststalles Stminstone for nagon 
cell i batteriet xmder behandlingsprocessen, kan behandlingsprocessen styras med hjalp 

25 av en styrenhet, foretradesvis t.ex. mikrodator, utifran uppmatta processdata, 

foretradesvis i form av atminstone uppmatt temperatur och konduktivitet. Uppmatning 
av processdata och styming utifran dessa processdata, kan utforas individuellt for alia 
eller huvudsakligen alia celler i ackimiulatom. En altemativ, foredragen form av 
overvakning ar att mata den totala strommen som flyter till ackumulatom under 

30 stromledningsperioden. Detta sker genom overvakning av medelvardet for temperatur 
och konduktivitet for ett antal stromledningsperioder, t.ex, tio stycken. Nar medelvardet 
av de darpa foljande stromledningsperiodema forblir i huvudsak konstant, t.ex. inom en 
grans av typiskt omkring 5%, vmder en langre period, tax. omkring 1000 
stromledningsperioder, sa betyder detta att maximal/optimal regenerering uppstar med 

35 de installda parametrama. 
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Vid behandlingsprocessen palagges en likspanning, i regel en halwagslikriktad 
vaxelspanning £rin ett vanligt laddaggregat, i intennittenta stromledningsperioder, 
avbnitna av pauser utan str5m, vilka stromledningsperioder uppgar till mellan 0,01 och 
10 sekunder, foretradesvis mellan 0,01 och 0,4 sekunder, och an mer foredraget mellan 
5 0,1 och 0,25 sekunder. Mest foredraget utgdres en xmdre grans iBr 

stromledningsperiodemas langd av 0,1 sekunder, foretradesvis 0,15 sekunder. och en 
ovre grans av 0,5 sekunder, foretradesvis 0,4 sekunder och an mer foredraget 0,25 
sekunder. Det har vid experimentella forsdk visat sig att en mycket fordelaktig 
strdmledningsperiod ar 0,18 sekunder. Vid behandlingen ar det lampligt att gora 

10 tidsintervallen for stromledning och paus olika langa, varvid pausema ar langre an 
stromledningsperiodema, med pauser om typiskt 1-20 sekimder, foretradesvis 1-10 
sekunder och an mer foredraget 1-5 sekunder, typiskt omkring 3 sekunder, varvid de 
dock kan varieras individuellt genom att processen styres enligt foreliggande 
uppfinning. De kortaste pausema inom intervallen utnyttjas i samband med de kortaste 

15 stromledningsperiodema inom intervallen, och tvartom. Tack vare att pausema ar 

avsevart langre an stromledningsperiodema uppnas ocksa fordelen att ackumulatom ej 
blir for varm under behandlingen. Vid stromledningsperiodema ar den utnyttjade 
stromstyrkan 80-300 A eller annu hellre upp till 1000 A, itminstone for sa kallade 
traktionara batterier, varvid de h5gsta vardena ar relaterade till ackumulatom da den ar i 

20 relativt gott skick, och de lagsta vardena da den ar i dSligt skick. Allra heist utnyttjas 
stromstyrkor av minst 1 10 A, foretradesvis minst 200 A och an mer foredraget minst 
250 A for dylika traktionara batterier. F5r mindre batterier, t.ex. batterier for 
personbilar, utnyttjas daremot lagre stromstyrkor, normalt under 150 A, foretradesvis 
under 1 10 A, men inte lagre an 80 A. 

25 

Da den uppfinningsenliga regenereringsprocessen paborjas bor ackumulatom ej vara 
belt urladdad men ej heller fulladdad, utan lampligen vara del vis laddad, t.ex. omkring 
halvladdad. Vid underhallsladdning bor konstant, dvs kontinuerlig, laddning ske. 

30 Vid behandlingsprocessen enligt uppfinningen avlagsnas xmder urladdning uppbyggda 
fororeningar i form av sulfatkristaller pa elektrodema. Genom de mycket korta 
stromperiodema, pa bara nagon tiondels sekund, med hog strom, som varvas med 
betydligt langre pauser, uppkommer en sprang- eller chockartad effekt, varvid de i 
batterisyran forekommande kristallema sonderdelas, och rent bly utskiljs, vilket aterfors 

35 till elektrodema (blyplattoma) vid atemppladdning av batteriet For att en optimal effekt 
skall astadkommas bdr varje cell i ackumulatom uppni en spanning av minst 2,5 V 
imder strdmledningsperiodema, vilket sakerstalls medelst pvan nanuida strdmstyrkor 
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och pulstider. Energitillforseln under strdmledningsperiodema ar darvid hogre an for 
kanda metoder som enbart syftar till laddning och ej regenerering, men totalt sett ar 
energitillforseln relativt ISg, tack vare de relativt langa pausema. Totalt sett motsvarar 
tex. pulsning vid 300 A en laddningsstrdm av omkring 20 A. 

5 

Enligt uppfinningen utfores behandlingsprocessen som en regenereringsprocess, varvid 
en viss, men normalt ej fullstandig, laddning av ackumulatom ager rum samtidigt som 
regenereringen, som en bieffekt av behandlingen. Efter regenereringen utfores lamp- 
ligen en urladdning av ackumulatom, foljt av en laddning. Aven laddningen kan di 

10 utforas med utnyttjande av en metod motsvarande metoden enligt uppfinningen, varvid 
dock processen styres pa for laddningen optimalt satt. Foredraget ar dock att laddningen 
ager rum med konstant, d.v.s. kontinuerlig stromledning, efler regenereringen. 
Enligt en speciellt foredragen utforingsform utfores behandlingsprocessen i ett antal 
cykler, foretradesvis 5-30, och an mer foredraget 5-20 cykler for traktionara batterier. 

15 Varje cykel bestar da av en regenereringsdel, typiskt med stromledningsperioder av 
kring 0,18 sekunder, och pauser av kring 3 sekunder, och en laddningsdel med 
standardladdning, d.v.s. med kontinuerlig strdmtillforsel av typiskt 2,34 V. Varje 
regenereringsdel varar darvid i 2-8 timmar, foretradesvis 2-6 tinmiar och mest 
foredraget omkring 6 timmar, och konstantladdningsdelama varar i 0,5-2 timmar, 

20 fi>retradesvis omkring 1 timme. Utan att binda uppfinningen till en viss teori antas det 
darvid att konstantladdningen fungerar som en formatering av ytoma pa elektrodema, 
pa motsvarande satt som ager rum vid uppladdning av ett helt nytt batteri. Harvid 
astadkommes en maximal yta, med amorf struktur, pk elektrodema. Det inses att 
behandlingsprocessen for regenereringen ar relativt lang, och det ar heller ej ett syfte i 

25 sig att processen skall forkortas i forhallande till kanda processer for laddning av 
batterier. Typiskt ar behandlingstiden enligt uppfinningen minst 12 timmar lang, 
foretradesvis minst ett dygn lang, an mer foredraget minst tva dygn lang och anda upp 
till flera dygn lang. Altemativt kan regenerering och laddning utforas samtidigt medelst 
metoden enligt uppfinningen, under lika langa totala behandlingstider. 

30 

Enligt en aspekt av uppfinningen registreras processdata kontinuerligt under hela eller 
huvudsakligen hela behandlingsprocessen, varvid aven stymingen av 
behandlingsprocessen uteres kontinuerligt Pulslangd/stromledningsperiod, pauser och 
eventuellt strdmstyrka ar darvid foretradesvis anordnade att andras/styras dynamiskt 
35 imder behandlingsprocessens gang. Vid den dynamiska andringen/stymingm utnyttjas 
en styrenhet, foretradesvis en mikrokontroUer, vilken utnyttjar en i minnet lagrad tabell 
med erfarenhetsvarden, for att anpassa strdmlednings- och pauslangder i 
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regenereringsdelen av behandlingsprocessen. Aven strdmledningsperiodemas maximala 
amplitud kan begransas, med hansyn till allmanna data ackumulatom. Amplituden 
bor darvid ej dverstiga ackumulatoms maximalt tillatna laddningsstrdm. Stymingen 
ager rum belt medelst mikrokontroUem, som stjn* t.ex. en triac mm, delvis via en D/A- 
5 omvandlare. 

Enligt en annan aspekt av uppfinningen utfores registreringen av processdata \mder ett 
forutbestamt tidsintervall, av den totala behandlingstiden, fi>retradesvis under uppstart 
av behandlingen. Under uppstarten av behandlingen bar man ocksS mojlighet att 
10 detektera skadade celler i ackumulatom, vilka skadade celler uppfor sig pi ett onormalt 
satt, t.ex. genom att uppvisa mycket hoga spanningar vid behandlingen. 

Enligt ytterligare en aspekt av uppfinningen registrereis processdatei, atminstone 
temperatur och konduktivitet, medelst darfor anpassade sensorer. Detta kan utforas 
15 genom att ackumulatom oppnas, sa att sensorema kan foras ned i elektrolyten i varje 
cell dar processdata skall registreras. Altemativt kan matningen/registreringen ske 
utifrSn, genom utvandig registrering av temperatur samt konduktivitet, t.ex. genom 
induktiv matning. Darvid kan ackumulatom ha forsetts med stationara sensorer i 
cellema, vilka kommunicerar induktivt genom batterihdljet med t.ex. RFID teknik. 

20 

Temperatursensorema kan vara standard analoga temperaturgivare som kopplas till t.ex. 
en PTIOO ingang i elektroniken. Aven digitala givare ar naturligtvis tankbara. 
Kondiiktivitetsmatningen ager foretradesvis rum med tva elektroder, foretradesvis av 
platina, och dartill anpassad elektronik som mater ledningsformigan i elektrolyten 
25 under pausema i behandlingsprocessen. Andra, for andamilet lampade sensorer kan 
ocksi utnyttjas. 

Enligt annu en aspekt av uppfinningen utgores de allmanna data for batteriet, vilka 
utnyttjeis som indata for styming av behandlingsprocessen, av nagon, nigra eller 

30 samtliga indata i gruppen som bestir av kundnamn, datum, batteritillverkare, 

typbeteckning for batteriet, typvarden for batteriet, tillverkningsir, tidpunkt for forsta 
idrifttagning av batteriet, tid mellan varje tidigare gjord behandling, typ av fordon i 
vilket batteriet utnyttjas och registrerade data firin tidigare behandlingar, t.ex. 
cellspanning och elektrolytdensitet. Dessa allmanna data, eller itminstone en 

35 huvudsaklig del av dem, kan vara inlagda i en datalagringsenhet som sitter pa batteriet, 
tex. ett chips, en streckkod, eller i en databank i anordningen f5r behandlingen, eller 
dylikt. 
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Enligt annu en aspekt av upp&iningen utfores behandling av ett visst batten nar den 
faststallda konduktiviteten vid en bestamd cellspanning for detta bestamda batteri 
uppnatt ett forutbestamt kritiskt varde. 

5 

Enligt en annan aspekt av uppfinningen kan flera anordningar &t behandling av 
ackumulatorer dela samma aldre processdata fran tidigare behandlingsprocesser, genom 
att de kopplas samman i ett natverk. Harigenom kan en enda server, i natverket, 
innehalla en fox anordningama gemensam databas med erfarenhetsvarden firan tidigare 

10 behandlingsprocesser. Vid behandling av ett visst batteri i en forsta 

behandlingsanordning, som ar ansluten till natverket, kan da, for stymingen, utnyttjas 
erfarenheter/processdata fran tidigare behandlingar av likadana eller liknande batterier i 
andra behandlingsanordningar, som ocksa ar anslutna till natverket. 
Behandlingsanordningamas styrenheter kan anslutas till natverket medelst GSM 

15 och/eller lokala radio/telemetriska kommunikationssystem, sasom dect, blue tooth, etc, 
eller motsvarande system. Genom natverket och den gemensamma servem ar det ocksa 
mojligt att flarrovervaka anordningama och att uppgradera mjukvaran i deras 
styrenheter. 

20 Eflersom vaije ackumulator uppfor sig pa individuellt satt, starkt beroende pa dess 

historia, dvs den behandling och miljopaverkan det utsatts for, sa varierar den optimala 
behandlingsmetoden for olika ackumulatorer. Genom att sammanstalla en databas, 
enligt ovan, vilken innehaller vasentliga parametrar for varje behandlad ackumulator, 
fore, under och efler tidigare genomforda regenereringar i kombination med 

25 ackumulatoms typ, sa kan en algoritm (t.ex. i form av en formel eller matiis) stallas upp 
for att uppna basta mqjUga behandlingsprocess for varje ny behandling av en 
ackumulator. Ur en kommersiell aspekt kan det darvid vara extra viktigt att kunna 
fomtsaga forvantad behandlingstid. En dylik databas byggas upp genom att man 
sammanfSr de data som samlats pa storsta mojliga antal regenereringsmaskiner. Detta 

30 kan ske genom att dessa data manuellt fores sanraian och distribueras, vilket dock ar 
svart i praktiken varfor den basta losningen ar att koppla samman maskinema i ett 
natverk, permanent eller tillfalligt. Darvid kan ett klassiskt Server-Client natverk (LAN) 
utnyttjas, eller Internet, for att uppna ett globalt natverk pa ett enkelt satt. 



35 
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FIGURBESKRIVNING 

I det foljande kommer en anordning enligt uppfinningen for genomforande av metoden 
enligt uppfinningen att beskrivas, med hanvisning till Fig. 1 , som utgores av ett 
blockschema. 

5 

Den overordnade stymingen astadkommes av en styrenhet 110, exempelvis en lampligt 
programmerad mikroprocessor med kringkretsar, vilken styr ett omkopplingsorgan, 
sasom en kontaktor 120. Denna bryter och sluter en matningsvag for elektrisk energi, 
vilken tillhandahalles av en spanningskalla 130, t.ex. det allmanna elektriska natet. 
10 Spanningen transformeras till ett onskat varde medelst en transfonnator 140, varefter 
den tillfores en likriktare ISO. Den likiiktade spanningen tillfores darefter batteriet 160 
som en behandlingsspanning. 

En begransningskrets 170 flingerar som overordnad styming av strom och temperatur. 
15 Om matningsstrommen eller batteritemperaturen, vilken overvakas av temperatur- och 
konduktivitetsovervakningen 200, blir alltfor hog, deaktiveras likriktaren 150 och 
darigenom matningen till batteriet 160. 

Styrenheten 110 styr kontaktom 120 utifi:in registrerade processdata, vilka processdata 
20 registreras medelst temperatur-, och konduktivitetsovervakningen 200 samt en 
spanningsdvervakningskrets 180. F5r stymingen utnyttjar styrenheten 110 ocksa 
allmanna data for det aktuella batteriet, samt aldre processdata och allmanna data, vilka 
styrenheten har tillgang till via en natverksuppkoppling. Vidare styr styrenheten 1 1 0 en 
urladdningskrets 190, medelst vilken batteriet kan laddas ur med en i forvag bestamd 
25 Strom. 

Uppfinningen ar ej begransad av ovan beskrivna utforingsformer, utan kan varieras 
inom ramen for patentkraven. Anordningen och metoden ar t.ex. aven tillampbar for 
andra typer av ackumulatorer an blybatterier, t.ex. nickel-kadmium- och nickel-jam- 
30 ackumulatorer. 
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PATENTKRAV 

1 . Metod f5r behandling, i form av regenerering, av ackumulatoTer med minst en cell, 
foretradesvis blybatterier, varvid en varierande likspanning fran ett laddaggregat 
palagges i intennittenta stromledningsperioder, avbrutna av pauser utan strdm, 
vilken likspanning ar tillracklig for alt gasbildning skall uppsta i ackumulatom, 
kannetecknad av att det imder behandlingsprocessen registreras processdata 
for atminstone en cell i ackumulatom, vilka processdata utnyttjas for styming av 
behandlingsprocessen. 

2. Metod enligt krav 1, kannetecknad av att sagda processdata utgores av 
konduktivitet i en elektrolyt i cellen, och/eller temperatur i elektrolyten i cellen. 

3. Metod enligt krav 1 eller 2, kannetecknad av att sensorema for sagda 
processdata fores ned i elektrolyten i vaije cell dar processdata skall registreras. 

4. Metod enligt nagot av ovanstaende krav, kannetecknad av att det som styres 
under behandlingsprocessen ar langd pa sagda strdmledningsperioder, vilka kan vara 
mellan 0,01 och 10 sekunder, foretradesvis minst 0,1 sekunder, an mer foredraget 
minst 0,15 sekunder och hogst 0,5 sekunder, foretradesvis hogst 0,4 sekunder och an 
mer foredraget h5gst 0,25 sekunder, langd pa sagda pauser, vilka kan vara mellan 1- 
20 sekunder, foretradesvis 1-10 sekunder och an mer foredraget 1-5 sekunder, 
typiskt omkring 3 sekunder, varvid stromledningsperiodema foretradesvis ar 
betydligt kortare an pausema. 

5. Metod enligt nagot av ovanstaende krav, kannetecknad av att en 
stromstyrka palagges imder stromledningsperiodema, vilken stromstyrka ar 
tillrackligt stor for att vaije cell i ackimiulatom skall bringas att uppna en spanning 
av minst 2,5 V imder strontiledningsperiodema. 

6. Metod enligt nagot av ovanstaende krav, kannetecknad av att en 
stromstyrka under sagda stroixiledningsperioder uppgar till mellan 80 och 1000 A, 
foretradesvis minst 110 A, foretradesvis minst 200 A och an mer foredraget minst 
250 A, men hogst 1000 A. 

7. Metod enligt nigot av kraven 1-5, kannetecknad av atten stromstyrica 
under sagda strdmledningsperioder uppgar till mellan 80 och 1000 A, foretradesvis 
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hogst 150 A och an mer foredraget hogst 1 10 A. 

8. Metod enligt nagot av ovanstaende krav, kannetecknad av att 

behandlingsprocessen utfores i ett antal cykler, foretradesvis 5-30, och an mer 
5 foredraget 5-20 cykler, varvid varje cykel bestar av en regenereringsdel om 2-8 

tinimar, foretradesvis 2-6 timmar och mest foredraget omkring 6 timmar och en 
laddningsdel, foretradesvis med standardladdning, d.v.s. med kontinuerlig 
stromtillforsel, under 0,5-2 timmar, ffiretradesvis omkring 1 timme. 

10 9. Metod enligt nagot av ovanstaende krav, kannetecknad av att sagda 

registrering av processdata och sagda styming, utfores kontinuerligt under hela eller 
huvudsakligen hela behandlingsprocessen. 

1 0. Metod enligt nagot av kraven 1-8, kannetecknad av att sagda registrering av 
15 processdata utfores imder ett forutbestamt tidsintervall, av den totala 

behandlingstiden, foretradesvis under uppstart av behandlingen. 

1 1 . Metod enligt nagot av ovanst&ende krav, kannetecknad av att registrering 
av processdata och styming utifran dessa processdata, utfi>res individuellt for alia 

20 eller huvudsakligen alia celler i ackumulatom. 

12. Metod enligt nagot av ovanst&ende krav, kannetecknad av att den totala 
strdmmen som flyter till ackumulatom under stromledningsperiodema registreras, 
foretradesvis genom overvakning av ett medelvarde for sagda processdata for ett 

25 mindre antal stromledningsperioder, varvid optimal styming, och darmed optimal 

behandling darefler sakerstalls nar medelvardet av de darpa foljande 
stromledningsperiodema under en langre period, forblir i huvudsak konstant. 

13. Metod enligt nagot av ovanstaende krav, kannetecknad av att allmanna data 
30 for varje enskild ackumulator, utnyttjas for stymingen av behandlingsprocessen, 

vilka allmanna data foretradesvis valjes ur gruppen som bestar av kundnamn, datum, 
ackumulatortillverkare, typbeteckning for ackumulatom, typvarden for 
ackumulatom, tillverkningsar, tidpunkt for forsta idrifttagning av ackumulatom, tid 
mellan tidigare gjorda behandlingar, typ av anordning i vilket ackumulatom 
35 utnyttjas, och vilka allmanna data foretradesvis registreras automatiskt vid uppstart 

av behandlingsprocessen. 
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14. Metod enligt krav 13, kannetecknad av att aven aldre allmanna data och 
processdata, for andra ackumxilatorer och/eller for tidigare behandlingar av den 
aktuella ackumulatom, utnyttjas for stymingen av behandlingsprocessen. 

15. Metod enligt krav 14, kannetecknad av att tillgSng till sagda aldre allmanna 
data och aldre processdata sakerstalls genom anslutning till ett natverk med 
gemensam databas for dessa data for olika anordningar for behandlingen av 
ackumulatorer. 

16. Metod enligt krav 15, kannetecknad av att sagda natverk aven ar anordnat 
att utnyttjas for overvakning av behandlingsprocessen och/eller uppgradering av 
mjukvara for behandlingsprocessen. 

17. Anordning for behandling, i form av regenerering, av ackumulatorer med minst en 
cell, foretradesvis blybatterier, vari ingar en transformator med en primarlindning 
avsedd att anslutas till elnatet, en sekundarlindning, en till sekundarlindningen 
ansluten likriktare, en positiv och en negativ anslutningsklamma, avsedda for 
anslutning till en ackumulator som skall behandlas, och en automatisk strdmstallar- 
anordning kopplad till primarlindningen ^r att intermittent till- och frankoppla 
elnatet med korta strdmledningsperioder avbrutna av pauser utan strdm, 
kannetecknad av medel att registrera/mata processdata, i atminstone en cell 
i ackumulatom, och medel att styra behandlingsprocessen utifran dessa processdata. 

1 8. Anordning enligt krav 17, kannetecknad av sagda medel att registrera/mata 
processdata, utgores av sensorer for registrering/matning av konduktivitet i en 
elektrolyt i cellen, och/eller sensorer for registrering/matning av temperatur i 
elektrolyten i cellen, varvid sagda registrering/matning foretradesvis ar anordnad att 
utforas genom oppnande av ackumulatom och applicering av sagda sensorer. 

19. Anordning enligt nagot av kraven 17-18, kannetecknad av att sagda medel 
att registrera/mata processdata ar anordnade att registrera/mata processdata 
individuellt for alia eller huvudsakligen alia celler i ackumulatom, varvid 
behandlingsprocessen foretradesvis ar anordnad att styras individuellt for dessa 
celler utifrSn processdata for varje cell. 



20. Anordning enligt nagot av kraven 17-19, kannetecknad av att sagda medel 
att styra behandlingsprocessen inne&ttar en styrenhet, foretradesvis en mikrodator. 
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samt medel att under behandlingsprocessen, dynamiskt andra langden pa sagda 
stromledningsperioder till meUan 0,01 och 10 sekunder, foretradesvis minst 0,1 
sekunder, an mer foredraget minst 0,15 sekunder och hdgst 0,5 sekunder, 
fi5retradesvis hdgst 0,4 sekunder och an mer foredraget hogst 0,25 sekunder, langden 
5 pi sagda pauser, vilka kan vara mellan 1-20 sekunder, foretradesvis 1-10 sekunder 

och an mer foredraget 1-5 sekunder, typiskt omkring 3 sekunder, varvid 
strdmledningsperiodema foretradesvis ar betydligt kortare an pausema, och, 
eventuellt, utnyttjad strdmstyika. 

10 21. Anordning enligt nagot av kraven 17-20, kannetecknad av att anordningen 
ar anordnad att avge en stromstyrka under sagda stromledningsperioder, vilken 
stromstyrka ar tillrackligt stor for att vaije cell i ackumulatom skall bringas att 
uppna en spanning av minst 2,5 V under stromledningsperiodema. 

15 22. Anordning enligt nagot av kraven 1 7-21 , kannetecknad av att anordningen 
ar anordnad att avge en stromstyrka under sagda stromledningsperioder, vilken 
stromstyrka kan uppga till mellan 80 och 1000 A, foretradesvis minst 1 10 A, 
foretradesvis minst 200 A och an mer foredraget minst 250 A, men hogst 1000 A. 

20 23. Anordning enligt nagot av kraven 17-21, kannetecknad av att anordningen 
ar anordnad att avge en stromstyrka under sagda strSmledningsperioder, vilken 
stromstyrka kan uppga till mellan 80 och 1000 A, foretradesvis hdgst 150 A och an 
mer foredraget hdgst 1 10 A. 

25 24. Anordning enligt nagot av kraven 1 7-23, kannetecknad av medel att, 
foretradesvis automatiskt, registrera/inmata allmanna data for vaije enskild 
ackumulator, vilka allmanna data foretradesvis valjes m gruppen som bestar av 
kundnamn, datum, ackumulatortillverkare, typbeteckning for ackumulatom, 
typvarden for ackumulatom, tiUverkningsar, tidpunkt for forsta idrifttagning av 

30 ackumulatom, tid mellan tidigare gjorda behandlingar, typ av anordning i vilket 

ackumulatom utnyttjas. 

25. Anordning enligt krav 24, kannetecknad av sagda anordning innefattar 
medel att ansluta den till en databas, foretradesvis via ett natveik, for utnyttjande av 
35 aldre allmanna data samt processdata f5r tidigare behandlingsprocesser, for andra 

ackumulatorer och/eller for tidigare behandlingar av den aktuella ackumulatom, i 
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stymingen av behandlingsprocessen. 

26. Anordning enligt krav 25, kannetecknad av att sagda natverk aven ar 
anordnat att utnyttjas for overvakning av behandlingsprocessen och/eller 
uppgradering av mjtikvara &t behandlingsprocessen. 
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SAMMANFATTNING 

Metod for behandling, i form av regenerering, av ackumulatorer med minst en cell, 
foretradesvis blybatterier, varvid en varierande likspanning fiin ett laddaggregat 
palagges i intennittenta stromledningsperioder, avbrutna av pauser utan strom, vilken 
likspanning ar tillracklig for att gasbildning skall uppsta i ackunnilatom. Under 
behandlingsprocessen registreras processdata ^r atminstone en cell i ackumulatom, 
vilka processdata utnyttjas for styming av behandlingsprocessen. 
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International patent application no. PCT/SEOO/01049 -J 
Applicant: Holgia Aktiebolag 

In the above identified application, we herewith submit a new set of claims 1-26. 
New claim 1 has been amended to include features from previous claims 4 and 6 
and/or 7. New claim 17 has been amended in the corresponding way, including 
features from previous claims 20 and 22 and/or 23. 

The present invention aims at providing a method for treatment, in the form of 
regeneration, of worn accumulators, i.e. accumulators that do not react adequately 
on a conventional charging or maintenance charging. Furthermore, the invention 
aims at providing a regeneration process of this type, which in terms of current 
supply periods, pauses and current level, is controlled on basis of given input data. 
As input data there is used process data which is registered cell by cell during the 
treatment process, preferably at least a temperature and a conductivity in the 
electrolyte in the accumulator. 

A basic object of the method and the device according to the invention is 
accordingly, as opposed to all of the cited references, to achieve a regeneration of 
batteries which is non destructive to the battery. Furthermore, the treatment 
process should be able to be adapted to, and controlled for, each individual 
battery. 

In WO 94/28610 there is presented a method for charging batteries, especially 
lead batteries, i.e. not for regeneration of worn lead batteries. According to this 
reference, lead batteries may be charged with high current levels and with a very 
good result, without a significant increase in temperature, when a direct current is 
applied on the battery in intermittent current supply periods, interrupted by current 
free pauses, which periods have a length of between about 0.5 and 10 seconds. 
The battery may be charged from a discharged state, whereby the current supply 
periods and pauses are of approximately the same length, preferably between 0.5 
and 1.5 seconds. Example 1 teaching a current level used of 90 A, but it may also 
be maintenance charged with current supply periods of 0.5 seconds at the most 
and pauses of greater length there between, e.g. 10 seconds or longer, at lower 



Postal address and Courier address: 
Patron Cai1svftg2 

SE-683 40 HAGFORSAJDDEHOLM 
Sweden 



Offices: 
Hagfon 
EslOv 



•M6 563-235 20 
+46 413.30105 
+4646-389190 
+46 54-18 82 86 
+46 33-24 02 02 
+46 586-844 30 



Telephones: 



Telefax: 

+46 563-236 96 



E-mail: 

hcadof1ice@hynelLse 



Karlstad 
Boris 



Lund 



Bank account: 
Nordbanken 

Account No 1 179-100 168-8 
SWIFT-address: NBBKSESS 



Postal account: 
91 19 82-7 



Karlskoga 



HYNELL 




PATENTTfANST AB 



current levels. WO 94/28610 aims especially at achieving a fast process for 
charging batteries. 

A problem with the technique which is described in WO 94/28610 is that the 
method is not adaptable to every individual battery which is to be recharged. 
Moreover, the charging process can not be controlled, other than by making a 
basic setting for each charging which is to take place, in which basic setting one 
chooses if the charging is to constitute a charging of a discharged battery or a 
maintenance charging of a non discharged battery. Also, the method is not adap- 
table in consideration to experiences from previously performed chargings, and is, 
as previously stated, not directed on regeneration. 

In WO 96/17426 too, there is described a system for the charging of batteries, i.e. 
not for regeneration of batteries, in which there is used weak current pulses which 
are mixed with extremely short current supply pulses, "current spikes", of 
relatively low current levels. When the cell voltage has reached a level where the 
generation of gas commences, the charging is altered into a constant voltage 
charging which continues until the battery is fully charged. The control of the 
device makes use of a microprocessor and is based on measurements of the cell 
voltage and the internal resistance. 

As to US 4,650,729, this reference shows a battery which is supported by an 
additional energy source, i.e. a concept which differs entirely from the concept of 
the present invention. 

Accordingly, a problem which is not solved by any of the cited methods is how to 
regenerate worn batteries in a manner which can be optimised and controlled for 
each given battery. Instead, the methods mentioned aim at performing a fast and 
optimised charging or maintenance charging of a more conventional type. 
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preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international aonlication as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished 

The amendments have resulted in the cancellation of: 
I I the description, pages 
I I the claims, Nos. 

I I the drawing$. sheet/fig 

5 I I This report has been established as if (some oQ the amendments had not been made, since they have been considered to go 
' ' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

• Replacement sheets which have beenjurnished to the receivir^ Office in response to an invitation under Article 14 are referred to 
in this report as "originally/tied" and are annexed to this report since they do not contain amendments (Rules 70. 16 

and 70.17). 

* * Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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III. Nun-cstablishmcnt of opinion with refsard to novelty, inventive step and industrial applicability 



The qucshiins whether ihc claimed invcniion appears (o be mivel. lo involve an inventive step (to be non obvious), or to be 
indusirially applicable have not been examined in respect «)!*: 

I I the entire international application. 

claims Nos. 1-26 



because: 

I I the said intemalionaJ application, or the said claims Nos. 



relate to the following subject matter which does not require an international preliminary examination (specify): 



I I description, claims or drawings (iruScate particular elements below) or said claims Nos. 
are so unclear that no meaningful opinion could be formed (specify ): 



I I the claims, or said claims Nos. are so inadequately supported 

by the description that no meaningful opinion could be formed 

no international search report has been established for said claims Nos. 1-26 



2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for In Annex C of the Administrative Instructions: 

I I the written form has not been furnished or does not comply with the standard 

I I the computer readable form has not been furnished or does not comply with the standard 
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PCT 

IMU 1 IrlUA 1 lUN CONCcKNlrMCj 
AMENDMENTS OF THE CLAIMS 

(PCT Rule 62 and 
Administrative Instructions, Section 417) 


To: 

Swedish Patent Office 
P.O. Box 5055 
S-102 42 Stockholm 
SUEDE 

in its capacity as International Preliminary Examining Authority 


Date of mailing (day/month/year) 

19 March 2001 (19.03.01) 


International application No. 
PCT/SEOO/01049 


International filing date (day/month/year) 

24 May 2000 (24.05.00) 


Applicant 

HOLGIA AKTIEBOLAG et a! 



The International Bureau hereby transmits a copy of the amendments to the claims under Article 19 together with any 
accompanying statement (Rule 62). 





The International Bureau of WlPO 
34« chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer 

Claudio Borton 
Telephone No. (41-22) 338.83.38 
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